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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the parasitic effect of an 
A/D converter and a CDS circuit by initializing the counters of 
respective n-A/D converters by a compensation value to 
compensate the digital output of the corresponding A/D 
converters to balance the nonuniformity of elements in a signal 
processing means. 

SOLUTION: Each A/D converter 16 is connected so as to receive 
an analog signal from a corresponding column line 14 through a 
known correlated double sampling(CDS) circuit 1 8 to convert each 
analog signal to a digital signal. The digital signal expresses the 
gray level of optical luminance detected by a corresponding pixel 
element. Then, in an initializing period before generation of N- 
pieces of digital signals, a compensation value where prescribed 
reference voltage corresponds to each of the N A/D converters 
16 is obtained. As the result of it, the counters of the respective N 
A/D converters are initialized by the compensation value to 
compensate the digital output of the corresponding A/D 
converters 16 to balance the nonuniformity of elements in a signal 
processing means. 
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fitoT. A/D^mSSfci^CDSlHlSS^^S^ 
mfcit/^Ji. ^Tftbft&^<0M£<7>A/D^ 

[00 503 

IJaMMK^iSStii. *S^HSfi®«cr)i-p(iCMO 

s^f^-^ytwr^-yHytcws* 5 , sin 

#BJ»B*+ ts^$ixssiis^«fc itxrr y ^-^ 3 
yizmfezti&x o izfsmzti&^X'ii^^ttiK 

[ 0 0 5 1 3 m 1 fi. 1 o^^mssf- /r_h(c^$ 
tifc 64ox48ociviosr^-f-f yw#-f Jt— i^'-fe 

A 1 9f±. #ra^l OT'*$^^3t^iil^tf02<X7C 

hn— ^[uss^^-t^o ?j s-yr/fflomifoi 5frt>& 

2ii, lfr^oTHUX-tifcftK, arru-f 1 9£ 
■iyi\\,zi.'>Xz\TT\sA 1 9{3lfi^oTh'P-X 

KL^^'oT^j^-f y 1 4tcr^D^fi-f-2rif^aj-t. 
[00523 i-ocrmmmza^x . #a/d^§i 
i 6«4, mnwmwryTV yy ( c d s > mss 1 
8^lt. nm-r a y 1 4t^ri-p^m^ 
gim&tzibiz&mzti. ^TTuym^'f^^i^m 
mz$m.-fz>. i\smm±. ttm-?hwmm=f-i o 
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CDS0S&1 8<7)WmiZ. 04**f&BJ!£*t 

SV^ft^ «£lf, CDSEI»18£iWeSHt6X>f 
vf-y^m^. ftTYVXl/VWVX? 1 2 3rtW$ 

[00531 JSftMWfe&StfTSfi**^ fittf*. BH& 
<0»3r*ff4h&<»B3R*F 1 0 £olz, 4 

o. ^^{iwcffli-r^^sffl^^x^-^o. 
^y^x^if. mmm^. %m%amwe>mimz% 

[0054] 02 [z^ti. o tz. my6MMcD%ffllz&\y 

t«^RDjWI ! «IMR«K**ii:(cJ:0. Ty-feXh 
5^> ? ^.^M3*^7t$flTV>.5.^Tfc&„ 7*h 

Wot. VD D W<Jl/fcifilMfiC If-fe «y I- Ztl& . U 

i?X? 1 2 *>4>ai?j£*l.S U -fe -y hfl^-R ST#«K 

[0055] m^RSTtimwmtmizfohztx'V* 

■y hh^y^^M i ifi^y^ix^zW-yX. mitt* 

-\*pi,z&ifhm$i*%&i5it&zt£~ii!mz~t&. m 
5{c^?ns^rarapi. t e ,„ tewmmftcommx'h 
mwmi* RSTm^<vT®mzizt>^xwiiti3 

3JivSI6RDm^^J:-5-C^^fc$ii^. ±12^+^ 
Mz. $&iZixft&. T7*Xh7>i;x?M3W*> 
**Xh7>¥X?M3Zftl,X$mZtl&. y-VPiZ 

&vh7*hiy4*- vmmt. ftm\?4y24iz& 

WtZtlh* WBiZ. V-X*Wh ; 5>~SX?M2<7>&) 
%tZl:->X*7*:-y hZtl. h7>i/X?M 

2 <rmmz x o x ssflrrs . c: ffmmtn 74>2 4<t> 

)v<r)mmza^x . ffcfewj-tv i- h^ys-'xyM 

y- K p \,zw$i%tih y-x*n>7M 2 co\ji £ v d d 

(CDS) 8fc:J:oTflR»lS*t4«BW)fi^«, 
U-fe y h(t#RST^'g»$/T.I>mrt^-C'«oy-KC^ 



izistfh y - H C «0<a#<7)BiJ»(i^ &c0C D S 0SSfci: 

■oxmsL^ti. %<r>mmtt%w<n&^x\*m8&tv%: 
w m%hmffiizmirhnum7 4y24X'<7>m j %<rm 

-fj\t. V—XTbX3*7M2ii,£XfT-7-tXY7Vi;x-?M 
3<r>*7*:-y b£-£>^ filCiO, ftffli\74>24 

^O^T^tJ J:tPJ -fe y hfl-Sf RST#jg»$ii*:& 
[ 0 0 5 6 ] 03li. ir»W5:A/D^j3ig§ 1 6<7)«gg 

yu-yyia-es>&. ^s^sa/d^isi m\\ 

8b* y h/NM-^U^«7>-^3 6. fcJ;i;20^yA'- 
^3 3, 3 5$r#tf„ L^L. ft^x^'yyUi^^ 

mmmx-it. w$>7 yrm^3 8{±jtsss3 2^^ 
yA-T< yyA^y-b'fcA*§tt, cdsw*^ 
cor-^ayfi-^-3 K±it«^s3 2co-f wN-x-f vyA 

7jy-h'KA73$iX$. ^o y^fi-^3 9ii:. -f^A- 
y3 3oaj?3fi-f-K:J: A/D^Srff 
3IS> S^^>-rfi^3 8*<±#SrB3^L. 7o-yyfi 

^^h^iB^-rs. Mm7y7m^-3 8tfTi-v7m^ 

3 1 t^tV^, ifclSS3 2<7>&,j)\t7V 771. a 
-?yo-yyy'— f 4 >?Wfc3 4*-ftLX, 9u»/9m 
J 53 9<r>y-\-ZMWt Lfc^T*-)y^3 6« 
tiiTJti. ^^^^^W&ffiLfc^, 7tn/' 
fl^-3 1 tC^jS-rSxx^/WaS-*^. Vramp-fi 
{i5^Tfl-^3 8£7)Sffil-''<.^T-$>'?. Vramp+li 

=7 >y°m^ 3 8 co&m v<>vx'h h . 

[00 57] H4tC^$tT-g.J:aiC. A7J*^ai7J^ 

r^-nyfi-^3 icoa^^s&{±. y-x#D^M2. r 

^«h7y^?M3, I*l^ij7-f V24. CDS@ 
SSI 8. iSitfA/D^SISsl 6^it«^0S&3 2 2: 
*tr. JMrS^+h-fe/HOtc^JTfty-HPi^H- 

nm\74 >2 4±.iz}5uxmts:hm j im*mL-th. 

Zlxt><Wi$>^Zli. fifi&T).. iffti£7)CDSIfiISSl 8(c 

[00 58] 2o<»MMW41 , f9-f V^Z&tfhW^ 

ix^,. SlfcJ:tfS2fi-55ii. m4<r>x4-v 
*i-Sl&£VS2Zmft-Z-£Z>. MbLX. l25T'ti:. 
480ff7^f ^{COV->T3 0Hz7^-AU—htMl5 
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[00 59] L«>U #3«Jv-f ^fcfcftSPI-cOrtg&fl 

££JiCDS[IJS&18. *3«J:t^l-ocommigSSCMOS 
•fe^f--y7"fc*$»t*A/D33aSl 6l*l<DitS8l3 2 
<7)^-C<0^»^{i. S-A/D^&l 6<0ttWjCtJVvC 

tc&m<r>*:Mzttfc-?h C D S ®8&<0Jt«8si: WHcOtt 

£*U>CffV«,-f&. A/D»l 6fci^CDS 

[0 0 60] 06 aO0SfcJ:f r ia6bfiO^'f S^/C 

t-^b^&yv-Kn^xjA^zttthmfr^ 
Mtcnmlz^X&WznL^mZnmftZ*}-*-*. 0 
6b££Wt % m^S lfcil^S2±CT)^Jt 2 tJj:t^ 

yyfizms-'th. 2o</)^*c7)x-<>yf-s 
itjj:i/s2^jDi.T. p^sm-f-^s^wtciMm-rs 

Jt46fc, 06blC^$ixS^JC-f-Sfi-f-S3tJ < tt/S4 
fc«koT»#$ft6$^&&2^itMX'f -y?-S3;fc 

[oo 6 1 3 ^mt x jzn^x. &ft%ffl7jy24 
i±. x4 •y^S3£ e fcoTVL^I#Tff£>*i.S<. & 

C^VLmBE(±, B^JtifcfcrfcVvcX-* -y^-S IS: 
ONtC-fS.Ii^CioT, CDS0SS1 8<0H»|fi1g& 
6 0<OKfeA*y-H ( S I G) (=4fiM$tl«. mMt 

2 4cO-r-^.TSVH{crU-b-y 3ri5. X-f -y 

f-S4ti, X-f -yf-S 1#ON<0*^ ON£3*I&S: 

Vr e f X'^tlhVHbV^t<r>m.f) t (Vr am 
P + ) - (Vramp-) - VshOTtMi^CS 
Jg$iXl>. C^t, Vr amp +tJ«fct/V ramp -£ 

ffl) -CS>0. Vshli. e^^«E5j-7-fe-yh-CS) 

AD CfcitfC D SW&Z®.Sb J £Z> CI i: (C«t oT£ t 

Q-feX{C«LTl^«T$>S. B^Jtid^iSVvC. ttffiV 
H{£, X-f •y^S2SONtC-ri,^i:^J:-3-CCDS|lI 
»18OiSiWI«»6 0^R«KA*y-H (PRE) 

fcsg&sfu fg*ft£ft&. n**iti<<DH« 

fc s TW<>^J(c»l/CCDS|l|Bl8«9aWjtt. £• 
C D S izm-&*7* -y fctt£E*9im:*§^i:fij&*- 
•Si:. y-H (PRE) ±<7)VH*>£>y-K (S I G) 
±OVL$r§K«IfctCj;-?-Cf#^SVr e f X'hh. 

v>y\,zi$i,xomzzixhmz^ offices. 



[0 06 2] H7ali, 116 a^^-fcitKL-T. CD 
S0S&1 8c7)tt5^^fci3(tl>Vr e f (=VH-VL) 

4 £ o n £-f s £ t iz x ->xmhmm$s 6 o coatj j - 

K(SIG) iiitf (PRE) JVLfei^VHW 

?-«§fil»J:3{c, S-CDStcittS^-fc-y MI 
JEifiWWc/hS v * fc (R^-T S . CDS 1 8 n&jj 
(i. Vr e f (=VH-VL) fc&S. 07 MwiJV^ 

t\ li>J:^/s2±^^l$m2:fcJ:tM3<~i3lt.s> 
[00 6 3] CDSSS&^i^-CSS^S^ 

ixffS., >lco^r, #?iJ±c7)ADC<?)A^O^Bfilfi 
fiLTOTre f (=VH-VL) «Ec7)4y£Ji, 0 
8bt^§ixS^Jt 1 tCi5^T08afci5{t-|.X^ >y 
fS350N{:f|.;i:tj:-o-CVre f ■^tfOADCW 

B8b(cfc(ti»e#S lt>J:t^S2±c7)Sf^Jt 2 i>J;l^ 

[0064] ±^$fl7t 3-^>c0^-ft<7)V^-rix*» 1 o$r^ 
ffli-SdfcKioT. CDSE1K1 8coaJ^ItCfcftS« 
ffii. 06b^$fLSt ld *^t 2 ^fO»§iaS>I.V> 
am 7 b J3 itf 8 b lC^£fl& t , *^ 1 2 ^ T'<7)W^^ 
fc^TADcmsi 6CioTx^;Ha^^m$ii 

TL-^rtcO^Jl-itr^ADCIUgSiJitXCDSiaj 
8&<0#JtKS^*tr & ^7t7h flBE^SV S 

m^Tizty^xwrnx-mzz. 

[0065] &&WIZJ: -5-C, ^JMHkWS* C 1 oc7)A 
D C 08&tov ^-Cff^tl^ s J9Mtsn>*4 i- D SSc 

COBfilffl^^'tf^SBUt^ WJEf -S.ADC 1 6rtO 

**7y?zmMt-tZ>fzMztm%tih. -tKh-h. % 

fgcOADCfc it^C D SHISS^J: oTiBi Six&^-tr 

[0066] OTt^ 0fli: tf. V^-rfLO^TltiKCO^T 
t>fc«c« : StfJ? t )flffiv'7bVsh$:0. 5^;PhCM!R 

shin nxfacov s h«ta*ft^n6ttttafv^ § 

Jt«S3 2^<7)T7"n^ft-^3 1 OA^J^V r a 
m p i3 r a m p -fflc7)®H^fe h Ht-*5 

5 yrft#^V ramp +&£lfV ramp -CD®EEH 
£3. 5dOH»(cWlMK. i^ffWTro-^^J:5 



# 
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i:.±IBKffl(±0. 5^h)iii^Mt5fA'>fX CD Stslffi^XjlZti&m^co&'miZ, 0. 

mti^^-t^xcmm-^y^-yy^. msup$>*\- . -crow. LJttfot^fwt o ^Kortn/fif 

•f&ZklzXiX. lY$*fW52r|fl!fc:fcVsh = 0. 5* W&Hli. VshSr^lTf&i:. 0^h*^3. 5# 

^bS-^r-rSO. 5^h*^3^hST-|tl<AVc /Ph-C'&S. 

cOfl-if-OEHfcfSH- LWoT . fi&W&ifi* C0067] *W5§£JflVvf % v s h**± 0 . 

fiUi, 3. 5#/Vh£mz.-?. OtfJUb&TW**:^. T*4AVc-3#>l'MC*tl/C» 8fc*v hA/DSSft 

AVc = 3^Ml 3i5aa<^BHttfc»«L. AVc »16ti, ClfUc2}JS> LT , KTfcSSfL****^* 

= 0. 5sl0H»tt. MfttfJ&f*. flaUtf. BfUSffl Voc„. Voc, Vo c. Z.<mMM. 

#<Oft;^{2:3;K/WMC&4::fc#&9. LfctfoTlS . [00 68] 

«W£3. 5^;phcor-?-D^fi-^Srtfj^-ri>. fln*\ [$ti] 

Voc -llllllll-25S(+jfeA) 3.Jj|?VHv»>fe 

Voc a =11011010=218(-Hg,;£) 3 fcl),yi\ftfc (2) 

Voc_ =10110110=182(+j£.p£) 2 5" ^> h "( 3 > 

[0069] BMfi-f-^n^^r^-a^fi-^m^itr sauMW. nm-tz fw/wwjf— * z&mizn l 

vtfT\sJn<nm%&V?*:)V?\m<r>^i% £VZlZl$^hA/Dmmifr<7>m%.ir%tl?ixr%& 

-&Z-f<X*y*>vh^&£diz?ThtlZ>^ imit (4) . (5) . (6) £^$iT.£i:-r6. #?& 

#M«7U~A^c7)S N 7P~Acom B J3ii. «S ( 7 ) . ( 8 K ( 9 ) tciSWCOT 

1 fr£>RAffl U»fW)*rtC— gSgttffiV r e f C:*f U X h Ztl& X 0 fc. 3SS ( 4 ) . ( 5 ) . iJ <ttX 

LT#^j74y<^CDS18££tiA/D^$iil6<7> (6) ^A^L>^— ?£A^UffigclcRte£-£&.r 

ASirg-fey b~tZZ.blzJ:~>X. i]^y?<rMW!t blzX-yX-^W^y-^v h«£#4*:#>fcs 

mtbtit. (4), (5) . fc«J:lM6) iztmZT-fZimt 

[0070] mtif. ^-fLffiS^Vr e f = (Vr 4. 

amp + ) - (Vramp-) -Vsh = 3. 5^>VY [0071] 

-0. 5*/H-=3*/Uh£ffiffiU#&. ijCfc, A/D [&2] 

Voc «=11111111"«53(+Jfc*) 3,5"/K>H'v?i^ - (4) 

voc„ =nonoio=zi8(+jt,^) 3 jfciphivft/TS ( 5 > 

Voc_ =101101 10=182(-}-j&>£) %5 fc)l>Y Wftfci - (6) 

X: 0000o6o0=0(+j&?£) CO 

9'i Y: 00100101=37(-f j&M) ( 8 ) 

Z: 01001001=73(-tift,^) (9) 

[0072] ±mwu i-omt-f-^it^ti^tt. n ■eti. *v>?frhcn>\bKm^*m&mm<?>7 -/^z 

H >"X. YfcJ:l^ZCMlC-r.&#AD C0S& 1 6 5 •yf-r&JttfHC 9 vf-'f )Vmfttfffi%Ztl 

&*>Vy?Z®%HtfZ>fc»bl / Z®mZtl$>. * 4. SCTRfl^te. y-y^hcOliiiJ ( I S0 V IS 

ftmzxtat* wmjmm-ch*)s.^mm^ 1. . . . is7> *-f*-*>K=i/c, Jbjcwiat 

>OC. >*Y, >-ZC^-rS#ADC[lIg&l [0073] |l|g!OTM&^#*i^'ft-ti£<0;fr&KJ: 

6rt<73*'>>'^CO : S^ffi(i'?-ft-filO, 3 7ioJ:tf7 3 KttifflitZlx&fRCD&my 4 yfflcOADCHIiS 1 6(*I<7) 

Tfc-S.. ffjaftHMBBJBTtt. 01 Ofcr^Sft&flJglHt: ;7^?<0ffitc± 9. &A/D$&m(?)&£.%)mz£~> 

EH&oai^li. ^^ra^t^BJt «t 4 A/D^m [0074] WW-f^-yiHWt^'J > 

&ft<D*'yy?ZW8ik-t&fi:Mzmi2tL2>. Iio ^4». ±^o?d9-f yx. 5>f yy, ?4>z<ntsh0> 



(11) 9200 1-36816 (P2001-3:A) 



a v c mm^ti^fi 3 xiv v izm u -> t # . *&wi.z 

2 5 5. 2 5 5 0 %Z> . IrISHC 
J:*Uf. ?iJ5-<>'Yc0^y)C7)#^-I.A / /Dai^(±3 7 
+ 2 18, -T^*»2 5 5T-S)0#-?>. R«H^ *»DJ 
fcjritfcf. jnj7^yz<7)^0#<i>itSA/DtB^{i7 

3 + 182. ttb-t>2 5 5X'h*)n&. 

AVc = 3^/Wb^LT. yX, 5^ V 

Y. 7^yZc0£^O#A/Dtfcfjf±. U^h^S 
(1). (2) £±1/ (3) £^§ft&ft:ftT'£>9*# 

Voc =01001001=^73(+§^^).. 

Voc o «K)0100100=36(-f3&,;&). . 

Voc_=00000000=0(-+ • - 

[0077] **pj"eii, %wr>A ^-vm^n^yv 

^i6<?)AVcfi#*i-?-tl.-fixO. Stf/Ph^U^ 
?ij7-f yxw^<of#^ft£A/D£fc»jU:0 + 7 
3. -r^^7 3-CS)0»-S». R«MC, *^J(CJ:a 

6. -r%b-h7 3T'b')n&. mmtz. xsmizzti 

«f. nJ4>Zcr)1z*b<F>'&t>ti&A/'OtiiJ)\±l3 + 
0 . -T&;b*> 7 3 T'£> 0 . o£ 0 . afcSMH-Ctt&v* 
*§£\ H^O-f^-^'fl-f-CO-f^rUV-^. AVe = 
0. 5^hfc^tT. Z1X?K<7)A/D&J}\t. VX 
hJSS (10). (11). &£T/ (12) (C^ilS 

[00783 2BR«>gdtfc:& fc o fc Kv ijMUKjPft 
gt^ix^^i. ADC^^eot' y MSc£. g# 
ta^-r^<to(c8b'-y h$r@^.T*^:3^#S. 03 

tih 9 a tvmv>?4 tcoa d c t>mm*imx'h 

[0 0 79] #f&HJ£CMOS?>f-r<0-f;<— y-fc>"^ 
li. A/D^STW£ffl^TWrtc7^J^c;b7t 

[0080] *ftw<r>&m%mimmiz^xMm& x 

[0081] «itf , _B&7) *. a tcH 1 0 fcfRJ^ t3t0 
SS^fflV^TADC^'^'^Sr^'fk-rS^Dfc. # 

? u- j»<?)imnmffi'Piz& a d c <7)mt) tmmt h ^ 
tiz£^xmmimznxi>£\,\ mz%t>titzi»mt 



-i yy, 54 >z^^^#A/Dits^{i-r-^.r 255 
u < . -t^xcDn^^-n^mm 0 Kims*! 

[007 5] TOC *»»& s »«3itfc^*&, fci 
^AVc = 0. 5»K\ VshA5±0. 5#/H*T 
J> £ £ Ji . 8t'-yh cr> A/D ^g&§t±*fJS U-COTfc 
^"J: Voc„. Voc+. Voc_£ 

[0076] 
[&3] 

|,i*JHlv*t/Vi ( 10 > 

0 *»hx^ < 12 > 

jj-^-b y h-rs. ^fttyiicmos-ty^ommizm. 

feZtl2>i>cr)X'i±%<. W.«%?47'cr>*:y1r\0*m 

\^i> zki,z£ ^xmmmzfc&fzwvzttmfcz^xs. 
mem. s^m^t'^mi^m^com^msmiz 
mm-*imx'*>&. 

[0082] NM^AXD^mizhtz §^F%-H4^« 
/hKteWiS^Ate, #-f77"CMOSl'f^-i/'-l: 
>-9-c7)Nfflc7)A/D^^£7)^JE-ri.-fe-y h (Nti. 1 

«to^:#v>sBt) (nA/D^m^n^^y^^wm: 
[0 083] t-f^rcMosi^^-^'-feytti, 

^^^-r-sNffl£7)A/D^Ss$r^rrs. 
jtos^iso Nfig^A^j 7 -r ycDZix^tiizmfecommm 

BE £ EPflD L . ^g-b -y h COA/D^^|g^?tJS-t-^a^ffl 
$:f#SXx-yr£-&tf. ^i«(±S^fc. #WJC-rS-b:'y 

£j&-tmiz. &*-yhcr>A/D$mmzttm-t&nm 

[0084] 

S/J^RSfc?P i- fe» IZ . f - •yrCMOSl'f^^ 

^y^coNmwA/Dgmgsnttmt&^'y h (n(±. 



# 
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[HI ] m&tf&te£2>64 OX480CMOSm 

4 Twmj v*r<rr?u 9 mx$> & . 

i m 2 1 mmtttz x h T9 =f -f 7wm*.iwmg.m& 

[04 ] m%mfit,zj:&T1-n7m^7 VtjXWa 

[05 1 mgmizxz 2mmfctz?f7j ypww 
[06 a] m$}&com*-zi&m-z>*TTvt--isa 

[06b] 06a<7)iJrf£:M $y9WX'h&. 

[07 a] m&i&omfrzi&mt 



[07 b ] 07 aCOmfEfJ 5 ^^0TS>S . 

[08 a] Wm&nMZ-ZI&M-t&^TTVir-i/a 

[08b] ms^znmthm^ftLmw<^7^ 
mx-foh. 

[09] 8b'>yhADCS2p5y7*^-^5y^0T'?> 
[010] if®^HS(l»®(cJ:l». Mi. 

tf#vy?<Dimit£m?T-t&n?Z7K-tmx'b&. 

13 ^7M/y'X? 

14 my^y 

16 A/D0S& 
18 CDS0K 

2 4 n%muy 

6 0 MWUMISI 
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